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Philadelphia, Pa; and Washington, D.C.
Aneurysms of the extracranial vertebral artery are uncommon, with most cases attributed to penetrating head and neck
trauma. We report a 29-year-old man with a symptomatic proximal extracranial vertebral artery aneurysm of unclear
etiology. This patient’s aneurysm was deﬁnitively treated after a successful balloon occlusion test of his affected vertebral
artery. An endovascular approach was used combining coil embolization of the distal vertebral artery and a covered stent
graft in the subclavian. Although aneurysms of this size and location are traditionally repaired with open aneur-
ysmectomy, we show that endovascular approaches can be a safe and effective alternative. (J Vasc Surg 2013;58:1391-3.)Extracranial vertebral artery aneurysms (VAAs) are rare,
with case reports implicating penetrating head and neck
trauma as the most common cause.1 Other etiologies
are rare and varied: blunt trauma, atherosclerosis, syphilis,
rheumatoid arthritis, neuroﬁbromatosis, various collagen
vascular diseases, and vertebral fractures have been reported
as causative factors.2,3 Small lesions can be incidental ﬁnd-
ings, but larger lesions may manifest with neurologic symp-
toms and deﬁcits corresponding to the size and location
of the lesion. Cerebrovascular incidents secondary to
aneurysm thrombosis and rupture have also been reported.
CASE REPORT
A 26-year-old African-American man with no previous medical
or surgical history and no history of trauma presented to an emer-
gency department with right arm and chest pain. He reported
a history of burning pain starting 2 months before presentation
and 3 days of increasing pain and arm paresthesias. He denied
any history of weakness in the extremity or fevers. Of note, he re-
ported an unintentional 20-pound weight loss over several months.
The physical examination found a pulsatile nontender mass in
his right supraclavicular region. No neurologic abnormalities were
noted. Results of white blood cell count, electrolytes, and liver
function tests were unremarkable. His only laboratory abnormality
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://dx.doi.org/10.1016/j.jvs.2013.01.040computed tomography angiography (CTA) of the head and neck
demonstrated what was initially interpreted as an aneurysm of
the right subclavian artery (Fig 1, A and C).
A selective arteriography was performed to clarify involvement
of the subclavian artery and demonstrated a 4-cm saccular aneu-
rysm at the takeoff of the right vertebral artery, involving the
ostium of the vessel (Fig 1, B). There was a normal-caliber left
vertebral artery. The following day, to assist in planning the
surgical intervention, the patient underwent a balloon occlusion
test of his right vertebral artery by neurointerventional radiology
and tolerated 30 minutes of occlusion without symptoms.
On hospital day 3, endovascular repair of his VAA was per-
formed. The femoral artery was accessed through a transverse inci-
sion in the right groin. Through a 5F sheath, the right subclavian
artery was accessed using a Judkins right number 4 catheter,
and the proximal right vertebral artery was embolized with
7- 3-mm Tornado coils (Cook Medical, Bloomington, Ind).
Subsequently, the right internal mammary artery and the proximal
thyrocervical trunk were embolized. Through an 11F sheath,
a 10-mm  10-cm Viabahn stent graft (Gore Medical, Flagstaff,
Ariz) was deployed in the right subclavian artery across the ostium
of the vertebral artery. A longer stent graft was chosen because it
was uncertain whether the subclavian immediately adjacent to
the vertebral ostium was pathologically normal. A completion arte-
riogram showed complete exclusion of the aneurysm (Fig 2).
Owing to the unusual nature of this aneurysm and the
patient’s elevated ESR, an inpatient rheumatologic consultation
was obtained, and prednisone therapy was initiated. Additional
imaging showed a 1.5-cm aneurysm in his left carotid bulb and
an intimal defect of his aortic arch. The remainder of his rheuma-
tologic workup, including rapid plasma reagin, antinuclear anti-
bodies, rheumatoid factor, antineutrophil cytoplasmic antibody,
myeloperoxidase, and complement levels, was unremarkable.
The patient’s pain and paresthesias decreased during the post-
operative period, and he was discharged on postoperative day 5.
He was seen 1 month postoperatively, at which point he was
symptom-free. A follow-up CTA at this time demonstrated
a thrombosed aneurysm without endoleak and a patent stent graft
(Fig 3). Blurry vision in his left eye developed at 5 months, and he
was diagnosed with uveitis on ophthalmologic examination,
requiring admission for pulse dose steroids.1391
Fig 1. A, A computed tomography (CT) angiogram shows a large aneurysm coming off of what appears to be the right
subclavian artery.B,A subsequent arteriogram shows a 4-cm saccular aneurysm at the takeoff of the right vertebral artery.
C, A 3-dimensional reconstruction shows diagnostic uncertainty regarding the involvement of the subclavian artery.
Fig 2. A completion angiogram shows complete exclusion of the
vertebral artery aneurysm (VAA) by the covered stent in the
subclavian artery. Embolization coils are located in the thyrocer-
vical trunk, internal mammary artery, and right vertebral artery. Fig 3. The most recent postoperative computed tomography
angiography (CTA) shows a patent stent graft, without endoleak.
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Penetrating head and neck trauma is the most common
cause of extracranial VAAs. A review of 144 cases of trau-
matic VAAs only found eight attributed to blunt trauma.4
In this patient, without a history of trauma, numerous
other etiologies were entertained. Infectious etiologies
were unlikely given his normal white blood cell count,
and negative results on blood cultures, rapid plasma reagin,
and hepatitis and HIV serologies. In addition, negative
rheumatologic serologies made primary vasculitis unlikely.
Given the elevated ESR, the CTA ﬁndings of a concom-
itant aneurysm in his contralateral carotid artery, and the
subsequent development of uveitis, the patient is believed
to have vasculitis, possibly secondary to an undiagnosed
connective tissue disorder (CTD). Even though serologyresults were uninformative, we note that anywhere from
20% to 52% of patients with features consistent with
CTD defy formal categorization.5 Although the patient
did not exhibit phenotypic features typical of heritable
CTDs, referral for genetic testing for syndromes such as
Ehlers-Danlos and Loeys-Dietz was made.
The management of unruptured VAAs is somewhat
controversial. Although the rupture risk of intracranial
VAAs has been assessed at an annual rate of w0.9%, the
rupture risk of extracranial VAAs is unknown.6,7 Observa-
tion of extracranial VAAs has been reported, but only in
small (<5 mm) asymptomatic aneurysms.8 Open aneurysm
excision with proximal and distal ligation has been reported
through a combined transverse neck incision and median
sternotomy. Endovascular approaches, including exclusion
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for small aneurysms without arteriovenous ﬁstula.9,10
Unilateral occlusion of a vertebral artery in the pres-
ence of a normal contralateral vertebral artery is often
well tolerated. The incidence of neurologic complications
after ligation or embolization has been reported to be as
high as 8% and is higher in patients who lack blood ﬂow
in the contralateral vertebral artery.11 In cases where the
therapeutic sacriﬁce of major cerebral arteries is necessary,
angiographic balloon occlusion tests are a useful adjunct
in predicting clinical outcomes.12 For patients who experi-
ence neurologic symptoms upon occlusion of the vertebral
artery, surgical bypass must be considered.13 In this setting,
we would have performed a bypass using a reversed saphe-
nous vein graft from the carotid to the V3 segment, fol-
lowed by a covered stent graft to exclude the aneurysm.
Endovascular intervention was elected in this patient
because we believed that the aneurysm could be safely
excluded and would spare the patient the morbidity of
a trapdoor incision (partial sternotomy and left infra- or
supraclavicular incision). These advantages were balanced
against the need for vessel sacriﬁce, the inability to obtain
pathologic specimens for diagnosis, and the uncertain dura-
bility of endovascular repairs.
Although the trauma literature reports excellent short-
term outcomes for covered stents in the axillary and subcla-
vian positions, no series presenting long-term follow-up are
available.14,15 As a result, diligent clinical and radiologic
surveillance using duplex or magnetic resonance angiog-
raphy will be required in this young patient. The absence
of a pathologic specimen may have hindered a formal diag-
nosis; however, in patients willing to follow-up with
genetic testing, skin biopsy samples and speciﬁc mutation
tests can be obtained to diagnose heritable CTDs. Finally,
although reconstruction was considered to preserve cere-
bral blood ﬂow, the patient’s diagnosis, as well as likelihood
of future aneurysmal disease, is uncertain. In this setting,
we did not believe this to be a compelling indication for
open reconstruction.
CONCLUSIONS
Extracranial VAAs are uncommon, and their treatment
can be challenging. Balloon occlusion tests of the vertebral
artery can be useful adjuncts to determine if vessel emboli-
zation or exclusion will be tolerated. Endovascular repair,with distal embolization of the affected vessel in conjunc-
tion with a covered stent graft over the proximal origin,
represents a safe and effective procedure.REFERENCES
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